Localization of the 5-phospho-alpha-D-ribosyl-1-pyrophosphate binding site of human hypoxanthine-guanine phosphoribosyltransferase.
Human erythrocyte hypoxanthine-guanine phosphoribosyltransferase (HPRT) is inactivated by iodoacetate in the absence, but not in the presence, of the substrate, 5-phospho-alpha-D-ribosyl-1-pyrophosphate (PRib-PP). Treatment of HPRT with [14C]iodoacetate followed by tryptic digestion, peptide separation and sequencing has shown that Cys-22 reacts with iodoacetate only in the absence of PRib-PP; this strongly suggests that Cys-22 is in or near the PRib-PP binding site. In contrast, Cys-105 reacts with [14C]iodoacetate both in the presence and absence of PRib-PP. Carboxymethylation of Cys-22 resulted in an increase in the Km for PRib-PP, but no change in Vmax. Storage of HPRT also resulted in an increase in the Km for PRib-PP and a decrease in its susceptibility to inactivation by iodoacetate. Dialysis of stored enzyme against 1 mM dithiothreitol resulted in a marked decrease in Km for PRib-PP. The stoichiometry of the reaction of [14C]iodoacetate with Cys-22 in HPRT leading to inactivation (approx. 1 residue modified per tetramer) showed that, in this preparation of HPRT purified from erythrocytes, only about 25% of the Cys-22 side chains were present as free and accessible thiols. Titration of thiol groups [with 5,5'-dithiobis(2-nitrobenzoic acid)] and the effect of dithiothreitol on Km for PRib-PP indicate that oxidation of thiol groups occurs on storage of HPRT, even in the presence of 1 mM beta-mercaptoethanol.